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Synthesis and Reactions of Some New
Thieno[2,3-Clpyridazine Derivatives

Ahmed S. N. Al-Kamali
Chemistry Department, Faculty of Science, Taiz University,
Republic of Yemen

The alkylation of 4-cyano-5,6-dimethylpyridazin-3(2H)-thione 3 with some halo
compounds gave the S-alkylated products 4a—e, which upon treatment with ethano-
lic sodium ethoxide afforded the cyclized thienopyridazines 5a—e as products. Pyri-
dazothienotriazines 6a—c were prepared by the treatment of compounds 5a-c with
nitrous acid, while their reaction with triethyl orthoformate and with carbon disul-
fide gave the corresponding pyrimidothienopyridazines 7a-c, and 8a-e¢, respec-
tively. S-alkylated products 9a-o were obtained by the reaction of 8a-c with some
halo compounds.

Keywords Pyridazine; pyridazothienotriazine; pyrimidothienopyridazine; thieno[2,3-
clpyridazine

INTRODUCTION

The pyridazine moiety is found in many pharmaceuticals, herbicides,
insecticides, and fungicides.!'? In addition, a considerable number of
pyridazine derivatives were found to have antibacterial,® analgesic,*
anti-inflammatory,® and acetyl-cholinesterase inhibitor properties,®
and act as aldose reductase inhibitors and antioxidants.” Moreover,
thienopyridazine derivatives are also important compounds because of
their broad range of biological and pharmacological effects.8~13

In view of the above and in continuation of the work on pyri-
dazine chemistry,'716 we report here the synthesis of some new pyri-
dazine, thieno[2,3-clpyridazine, pyridazothienotriazine, and pyrimi-
dothienopyridazine derivatives starting from the readily accessible 4-
cyano-5,6-dimetheylpyridazin-3(2H)-thione 3.
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RESULTS AND DISCUSSION

The starting compound 4-cyano-5,6-dimethylpyridazin-3(2H)-one 1
was prepared by the reaction of diacetyl and cyanoacetic acid hy-
drazide in ethanol at room temperature in a good yield (94%). When
compound 1 was refluxed with phosphorus oxychloride, it gave the 3-
chloropyridazine derivative 2 in 90% yield. Compound 2 was subjected
to an addition—elimination reaction with thiourea in ethanol under re-
flux to afford 4-cyano-5,6-dimethylpyridazin-3(2H)-thione 3.

Also, the structure of compound 3 was established by another syn-
thetic route, via thionation of compound 1 with phosphorus pentasul-
fide under reflux in pyridine as shown in Scheme 1.

CH, CH,
H,C CN H.C
| AN POCI, s X—CN
N X
~N N\ _—
N N~ cl
1
(NH,),CS
CH,
H.C
1 P,Sg 8 Xx—CN
Pyridine Nl\
N S
H
3

SCHEME 1

The thione derivative 3 was used as a versatile compound for build-
ing fused heterocyclic systems condensed with the pyridazine moiety.
Thus, reaction with N-substituted chloroacetamide in refluxing ethanol
in the presence of fused sodium acetate furnished the s-alkylated
products 4a-c, which underwent a Thorpe—Ziegler type of cyclization
in the presence of sodium ethoxide to produce the novel thieno[2,3-
c]pyridazines 5a-c. An alternative one-step synthesis of 5a-c was
achieved by the reaction of 3 with the alkylating agents in the presence
of potassium carbonate in boiling ethanol (Scheme 2).

The chemical structures of 4a-c and 5a-c were determined by their
IR and 'H-NMR spectra. The IR spectra of 4a-c showed the charac-
teristic bands at 1670-1680 cm~! due to a carbonyl group and the
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SCHEME 2

disappearance of the band at about 3300 cm~! due to the -NH group of
compound 3.

The 'H-NMR spectrum (DMSO-ds) of 4a showed two singlets at § =
2.35 ppm and § =2.6 ppm due to methyl groups, and a singlet at § =
4.2 ppm due to the methylene protons. The IR spectra of compounds
5a-c showed the absence of bands for the carbonitrile group and the
appearance of bands at 3440-3280 cm ! for (NHy) 3300-3280 cm ™! and
at 1600-1585 cm™! for carbonyl groups; the lowering of the frequency
is due to intermolecular hydrogen bonding. The 'H-NMR spectra of
compounds 5a-c exhibited the absence of the signal for the methylene
protons and the appearance of a new signal at § = 7.2-7.05 ppm due to
the amino groups.

Pyridazo['4,'3:4,5] thieno[3,2-d][1,2,3]triazine derivatives 6a—c were
obtained by diazotization of 5a—c with sodium nitrite in glacial acetic
acid at 0°C. The structures of 6a—c were confirmed by elemental anal-
ysis and spectral data. The IR spectra of 6a—c showed the absence of
any absorption bands attributed to NHy and NH functional groups.
Moreover, the TH-NMR spectra of compounds 6a-c revealed the disap-
pearance of the signals due to -NHy and -NH protons. Cyclization of
compounds 5a-c with triethyl orthoformate in the presence of catalytic
amounts of glacial acetic acid produced the pyrimidothienopyridazine
derivatives7a—c. Refluxing of compounds 5a-c with carbon disulfide in
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pyridine afforded the corresponding pyrimidothienopyridazinethione
derivatives 8a-c.

S-substituted pyrimidothienopyridazines 9a—-o were achieved by the
reaction of compounds 8a-c¢ with some halo compounds in ethanol con-
taining sodium acetate (Scheme 3).

NaNO,
AcOH

CH(OC_H,),
AcOH/reflux

5a-c

CS,
Pyridine/reflux

6,7,and 8a,R = CgH;
6,7, and 8b,R = C,H,CI-p
6,7,and 8c,R= CgH,OCH,-Pp

9 R R 9 R R

a Ph CH,COCH; i CgH4Clp CH (Me)COyMe

b Ph CH,COPh J CeH4Cl-p CH,COPh

[¢] Ph CH20006H4cl—p k 06H4CI—p CH20006H4cl—p

d Ph CH,COCeH Brp 1 CgH;OMep CH,COPh

e Ph CHchOEt m CGH4OMe—p CHZCONHCGH4OMe—p
f Ph CH (Me)COzMe n CgH4sOMe-p CHCOzEt

g Ph CHch o CGH4OMe—p CHchNHCGH4CI—p

h CGH4CI-p CHZCOQEt

SCHEME 3
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EXPERIMENTAL

Melting points were determined on a Fisher John melting points appa-
ratus and are uncorrected. IR spectra were recorded on a Shimadzu 470
spectrophotometer using KBr pellets. 'H-NMR spectra were measured
on a Varian 390-90 MHz NMR spectrometer using TMS as internal
standard. Elemental analyses were performed on a Perkin Elmer 240
C microanalyzer. The mass spectra were recorded on a Jeol JMS 600
apparatus. Physical and spectral data are shown in Table I, together
with suitable solvents for recrystallization.

4-Cyano-5,6-dimethylpyridazin-3(2H)-one (1)

This compound was prepared according to the reported method.!*

3-Chloro-5,6-dimethylpyidazin-4-carbonitrile (2)

Compound 1 (10 mmol) was refluxed with phosphorus oxychloride
(15 mL) for 3 h. The cooled reaction mixture was slowly added into
crushed ice water (100 mL). The resulting solid was collected by filtra-
tion and recrystallized from the proper solvent to give 2.

4-Cyano-5,6-dimethylpyridazin-3(2H)-thione(3)

Method A

A mixture of compound 2 (10 mmol) and thiourea (13 mmol) in dry
ethanol (50 mL) was heated under reflux for 4 h. The obtained solid
product was collected by filtration and recrystallized from the proper
solvent to give 3.

Method B

A mixture of compound 1 (10 mmol) and phosphorus pentasulfide
(13 mmol) in dry pyridine (20 mL) was refluxed for 4 h, then allowed to
cool, and was poured into cold water (100 mL). The solid product was

collected by filtration and recrystallized from the proper solvent to give
3.

Alkylation of 4-Cyano-5,6-dimethylpyridazin-3(2H)-thione:
Formation of (4a—c)

A mixture of compound 3 (10 mmol), a-halo carbonyl compound
(10 mmol), and fused sodium acetate (14 mmol) in ethanol (30 mL) was
heated under reflux for 2 h, then allowed to cool. The solid product was
collected by filtration and recrystallized from the proper solvent to give
4a-c.



(28nd gxau uo panuiguoy))
‘(HN ‘HI 9)¢'6
(H-1V ‘HY ‘P3) €'L
‘9'9 “(°HD ‘Hg'S)S0'F

‘(*HDOHE'S) . . . . .
29'¢ ‘(LT (0=0) 0L9T “(N= 0001 8891 6I'S 3L'8S (8¢°82¢) (mgpm)  [oueyy
‘H9 ‘$3)9'3'%€°3 €10AD D) 0233 ‘(HN)063E 9.6 90°LT 16% B98¢ SCPOYNOTHID $9 PLT o
‘HNHI®)Z6
‘(H-1V ‘HY ‘P3)S LG L . . ) . .
. M . . €96 889T T0¥% G8'€S (08°2€8) (®gpm)  [oueyy
(°HD ‘HZ ) €7 (¥HDT (0=D) 0L9T ‘(N=D)
‘H9 S3) ‘8' ‘09°2 ‘£1DAD 0222 (HN) 082¢ €96 €891 %6'¢ €I'¥%S SO'NIDETHAD L8 99T qy
‘(HN ‘HT ) €6 ‘(H-IV
‘HS ‘w) 9',—0'L (°HD . . . .
" 99T oue
‘Uz 5) 25 CHOT ‘H9 (0=0) 089T “(N="D) %80T 0681 1I8% 0209 (96°863) (®myp)  [ousyyg
‘sg) 9'¢ ‘G8°% *P-OSINA 0233 ‘(HN )008€ GL'0T 8L'S8T 8L¥% 8809 SON"HD 08 08T ey
‘(HN ‘H T ‘duny)$g g1 . . . .
: MOTTo oue
“CHOT ¢ HO'S (N=0) 0861 099 OTF% 0809 (21°691) (MOT[eK)  [ouBIH
)73 ‘€€° P-OSINA 0023 ‘(HN)00EE 1TI¥'61 ¥%S9% L3V 6809 SENLHLD 06 €1g e
“(|HDT GI'G% 0L’ 0809 (09°L9T) (eNYM)  IeYRe’1ed
‘H9 ‘S3)L'S ‘'3 “P-OSINA ‘(N= D)013% L0'Sg  9T'¢ 9109 ENIOHLD 06 08 4
‘(HN
.m 1 kﬁaﬁﬂv w.OHAmmON AO”Ovoww.ﬂﬁzm 02’86 08'¥y 03'99 (ST'6¥1) (41yMm) [oueyiy
‘H9'S8)¥'3 ‘€' “P-OSINA D) 0033 ‘(HN)00¥€ L1'8C €LV LE€'9S OENLHLD ¥6 01% 1
(wdd/e) YIN-H () X*¥asgy %S BN BH %D (1IN (1010D)  JuLBAJOS ‘ON
- B[nULIO} %PPRIA (Do) I 'pdwo)
[punoyg/ pore)d] JR[NOSOIA

sesATeue [ejuawaly

6-1 spunodwo)) pazisayjuig ay) jo eje(y [e1)2adg pue [eotsAyd [ A'IIV.L

€102 AInc 0 65:90 2 [yBinquip3 Jo Aisienun] Aq pspeojumoq

1817



(H-IV
‘HY ‘W) 9 "L-g L(HDO

: . N . N MOTT3, oue
‘HE ‘§) ¥ “(*HOZ ‘H9 066 890c TILE GLIS (9¢'6€¢) (#MOT[eK) [oueyly
‘s2) €'€ ‘G2 ‘AO0DEID (0=D)999T S¥'6 %903 98¢ 399¢ SPONETHOD 06 (414 29
(H-IV‘ HS
‘w) 6°L—%'L (|HOZ H9 066 ¢v0c 00€ TECS (6L°€¥78) (MO[[X)  PIE I1BOY
s2) ¥'¢ ‘L3 ‘A00D €D (0=0) 9891 €66 L80% €6 0¥V3S SONIDTH D 08 003 q9
(H-IV‘ HS . . . . .
w) ¢g'1-¢L, (PHOZ' H9 0¥0T  0LZE T19€ 6189 (7€'60€) (MO[PR)  PIOE d1EOY
‘sg) €€ ‘9% *d00Y D (0=0)0L9T 90T ¥93%c 89€¢ ¥5'8G SOSNMH D a8 013 ®9
‘(HN ‘HT
s) '8 ‘(PHN Pue H-1V * . . ) . ) worro oue
‘HE ) 06°€ “(*HDG 009T ‘(HN ““HN)
‘H9 ‘Sg) €°¢ ‘LT ‘¢10aD 031€ ‘082¢€ ‘068€ 9.6 90°LT 16F%F B98% SCO'NTHOID 68 81¢ 2g
(HN ‘HT ‘5) 0L'8
‘(°HN pue H-1y ‘H9 (0=0) . . ) . ) noro oo
‘ma VLT L, AmmoN hmw G]CT Amz “Nmzv 69’6 0T'LT 0y 08'vS (08°'2€%) (MOT[3X) [oueyyy
‘sg) §'¢ ‘8'% ‘P-OSINA 08T¢€ ‘00€€ ‘O¥¥E €96 €891 ¥6'€¢ €EI¥S SOYNIDSTHD 0L (1) qs
(HN ‘HT ‘s) 98'8 ‘(H-1V
‘HS ‘W) '2-93°L ‘(*HN . . ] . ) <
‘He ‘§) T'L (*HOZ ‘HO (0=0)009T  ©60T 88'8T 29¥% 2¥09 (9€'862) (98ue1Q)  [ouBWY
S%) 7€ ‘LL'G “*P-OSINA ‘(’HN) 00€€ ‘00¥€ GL'0T 8L8T €LF 8€09 SON"'H D 89 (449 'g
(wddye) YIN-Hy (;-um) XPWaygy %S %N %H %D () (1010D) JUBATOS ‘ON
B[NULIO} %BPPIA (Do) W pdwo)
[punoyg/ pore)] JRMOSIOIA

sosA[eur [BJUSW[H

(panu1guo)) ¢-1 spunoduro)) pazisayjuig oY) jo eje( [ex)oadg pue [ed1sAyJ | A TIVL

€102 AInc 0 65:90 2 [yBinquip3 Jo Aisienun] Aq pspeojumoq

1818



(28nd gxau uo panuiyuoy))

(HN

‘HI 8) 0T ‘( HV ‘H¥

‘PP) 8-9'L ‘(|HDT ‘H9
‘87) §'€ ‘83 ‘9P-OSINA

‘(HN

‘HT ‘) TT ‘(H-IV ‘ HS

‘wr) 9°2-¢°L ‘(P°HOG ‘HI
‘sg) §°€ ‘83 *9P-OSINA

‘(H-ouIprwiidg

‘HI ‘) 9'8 ‘(H-1V ‘H¥

‘P)S’L ‘€L ‘(EHOO'HE

S) T'% ‘(°HDG ‘H9
STV'E T'E ‘{AO0DEAD

‘(H-ouIpTwidq

‘HI ‘S) L'8 ‘(H-1V ‘H¥

‘P3) 9°L ‘%L ‘(EHDTZ ‘HI
S8)9°€ G ‘AO0DEAD

‘(H-ouIprwisdg

‘HI ‘) 9'8 “(H-1V ‘HS

‘ur) g'4-1°L “(|HDE ‘H9
‘87) §'€ ‘L3 ‘9P-0SINA

(0=D)
0891 ‘(HN)0gZEE

(0=D)
0L9T ‘(HN) 09€€

(0=D)0L9T

(0=D) 0891

(0=D) 0891

GG'LT
IT°LT

00°6T
¥8'8T

19'6
8¥%°6

826
ge'6

0€°0T
0%°0T

0T'ST
G671

1991
9791

0L°9T
9691

8¢'9T
¥€91

G1'8T
LT'8T

10°€
96°C

(449
ga'e

1cv
LT'Y

19°¢
€€

88'¢
c6'¢

0€'1g
98’19

€699
G994

6¢'09
€09

01°99
90°9¢

G3'69
¢E'G9

(98°7LE)
ESOPNIDTH™D

(¥ 0%¢)
Nmoﬂuzﬂﬁmwao

(Le'888)
mNszﬂuﬁmSO

(08'57€)
SONIOMTHY™D

(9¢°808)
moauZNﬁmSO

€102 AInc 0 65:90 2 [yBinquip3 Jo Aisienun] Aq pspeojumoq

(mor[aex)
06

(Mmo[[ex)
€8

(ITyMm)
18

(3 M)
18

(M)
GL

aurpifq
>09¢

ouIpLAq
00

pIoe 01300y
8¢

pLoE o0y
vve

pIoe 91300y
0%€

q8

eg

oL

qL

eL

1819



(H- 1V ‘HGW)
G'L-T'L “(*HDOHE

D) g% “(°HO ‘HZ ‘S) T} 0T'ST ¥%E€T 30'¢e 199G (6%°93%) (eIyp)  Touemy
‘(*HDG ‘HY S2)1°€ ‘6'C (0=D)
(|HD ‘HE D €'T “€10AD 089T (0=D)SGELT €0'ST ¥I'€T S93¥% 295  °SEOYNSTHOD 89 0323 26
(H-IV
‘H6 ‘W)g'8-9°L ‘(*HD
‘HZS) 2°S “(°HOZ ‘H9 02T T€0T 3I'e €9€s (F¥'LES) (®Igp)  Touemy
‘S %) ‘3¢ ‘6' *AOODEID (0=D)0L9T €6'TIT 2ZF0T 6I'€ €965 OSSCOYNIGLIHTED L8 012 P6
(H-1v
‘H6 ‘W)8-%'L ‘(CHD
‘HZ'S) 6'F (SHDZ ‘H9 GI'ET  E¥IT 8€€ T989 (86'36%) (e3Mm)  ToueyIH
$%) ‘T'€ ‘L' ‘AO0DEID (0=D)GL9T TOCT 9€TIT 8%'e L¥8% SSCOYNIDLIHYED 69 083 26
(H- v
“HOT‘ W) 3'8—3'L ‘(?HD
‘HZ S) 8'F * (SHDZT 68°€T 083 ¢6'€ T10°€9 (€9'8S%) (®ITypm)  Touepy
‘H9 $2)6'C ‘L°3 ‘¢10AD (0=D%) 0891 86'€T 333l 96'€ 9839  BSCONSTHD LL 0Lg q6
(H-IV
‘HS ‘W) 6'L-G'L ‘ ((HD
CHZS) &% “(PHDE ‘H6 ‘S (0=D) 0891 Tg%I TIT'¥V 69LS (3¥'96€) (®Igp)  Touemy
€) 9'€ ‘€°€ ‘9% ‘00D EID 089T (0=D)0SLT LT9T ETFT LO¥ 99LS  °SPOYNOTHSTD %9 ¥8% eg
‘(H-1V ‘H¥
‘Pg) 9L ‘€L ‘(°HDO
‘HES) T'F (EHDT ‘H9 (0=D) 07'LT SI'ST LL'E T1%SS (e7°0L8) (mo[[ex)  AuIpLILg
s2) ¥'€ ‘G'€ ‘00D EID GL9T ‘(HN) 00%€ T€LT QI'ST 18'¢ 3I'SS 8S80YNPTHLD 06 0s€e 28
(wdd/9) INN-H1 (o) X*Warsgy %S %N BH %D (TN (1010D)  JuLAJOg ON
B[OULIOY % PPRIX (Do) I "pdwo)
[pumo;/ pored] JeTNOJOTN

sosATeur [BIUSWS[H

€102 AInc 0 65:90 2 [yBinquip3 Jo Aisienun] Aq pspeojumoq

(panunuo))) ¢-1 spunoduwio)) pazIsayjuis 9y} Jo ele( [et)oodg pue [ed1sAyd I A'19VL

1820



(28nd gxau uo panuiguoy))

(H-V ‘H6 ‘W)T'8-G'L
‘(*HD ‘H&'®)6' ¥ (EHDG
‘H9 S8) € ‘L3 ‘¥1DAD
(HV ‘HY ‘P3) S°L V'L
‘(HD ‘HT ‘D) ¥ ¥(10359
Jo EHD ‘HE S)L°€
‘(*HDT “H9 S3) L'G ‘9%
‘(°HD ‘HE ‘P)ST 10AD
“(H- IV ‘H¥'P3)
8L ‘9’2 ‘((HDO ‘Ha
‘Dygey ‘(°HO ‘HG ) ¥
‘(°HDG ‘H9 ‘S3) 6'¢ ‘¢
‘(BHD ‘HE ‘D ¥'T €1DAD
(H-V
‘HS ‘w)8-g°L ‘(CHD
‘HZ'S) §¥(CHOZ ‘H9
‘S8 ‘T°€ ‘8° ‘AO0DEID
(H-V ‘HG ‘W) 8-3°L
‘(HD ‘HID) g7 ‘(10359
JOEHDHE'S)G ¢ (EHDT
‘H9 ‘$3) 3¢ ‘9°g ‘(EHD
‘HE ‘P) ¥'T ‘AO0DEAD

(0=D73) GL91

(0=D)
0L9T (0=D)0ELT

(0=D)
GL9T “(0=D) 0ELT

(0=D)
0L9T ‘( N= D) 0223

(0=D)
0L9T (0=D) 00LT

crel
TO'€T

88°€T

16°€T

98¢l

16°€T

CcO'LT
0691

02°ST
€0°GT

Yo1t
9¢'TT

(U4E

1 48

112t

SGTcl

T19°8T
97’81

el
14548

8¢€'¢
87'¢

18°¢

cL'e

89°¢

¢L'e

€e¢

§v'e

ITe
Gov

G689
Lv'8G

90°¢S

11°2S

60°6S

11°8S

L89G
L6'9G

8699
G699

(86°26%)
Nw NOvzﬁozmwNO

(¥6°09%)

Nwmoﬂuzﬁozmomo

(¥6°09%)

NWmOﬁzﬁObHEONO

(F¥°6L8)

N@OmZmﬂmwﬁO

(6%°92%)
Nw mOwaﬂmowo

€102 AInc 0 65:90 2 [yBinquip3 Jo Aisienun] Aq pspeojumoq

(*IYM)
c9

(®ITgM)

€8

(o3 M)

L8

(eYM)
69

(o3 M)
69

[ouETy

ves f6
[ouEE

9vg 16
[ouRE

V58 LG
[ouEE

zge 36
[ouEE

80¢ 36

1821



(H-V
‘HS8 ‘W) §'2-L “(*HO

_Hg®) €7 (*HDO , 00T g€l  99'€ T0°99 (20'8€9) (eIYN)  [oueyyy
HE ) ¥ ‘(*HDZ ‘H9 (0=Dg 19)
‘S3) G'€ ‘€°€ ‘O0DEID  0F9T-069T ‘(HN) S63€ G6'IT GO'ET GL'€ TI8GS CSEO9NIDCHED 36 95% o6
“(H- 1V
‘HY'PE) ¥'L ‘G’ L ‘((HDO
‘Hg ‘D) €% (°HD ‘HG ‘S)
I'¥ ‘(EHDO ‘HE 9)6°'¢ 06'€T OT3l 3% Ge¥s (3G°95%) (Cinee 7 \WIN (et tilc)
‘(*HDG ‘H9 S8) € ‘6'%
‘(BHD ‘HE ‘D ¥'T 10aD (0=D)0¥LT ¥#O¥T LZBT GF¥y 9SS SgYOYNOSH Te) 1L 003 ug
‘(H2V
‘H8 ‘W) ¢'L-T'L “(P°HD
‘Hg S) ¥'¥% ‘(EHDOG  H9 . . . . . ot oue
s2) 1'% % “°HOZ'H9 {(0=07 99) LT  GEET  68F  $9°8S (09°€€9) (e3yp)  [oueyly
S8) 7€ ‘'€ AO0DEID  0L9T1-G89T ‘(HN) 083¢ 206l E€I'ET  %8% 3989 ESYOSNECH 2D 06 $8% wg
(H-V ‘H6 ‘W)
8'L-T'L “(PHD ‘HG S)L'¥
“(SHDO “HES)8 € (SHDT I12°€T €S°IT 9TF LETY (99°88%) (Cane 7\ WIS (Qesctilc]
‘H9 ‘S2) 83 ‘LG ‘E10AD (0=0)GL9T 2T'€T L¥IT €I'% 9%T19 83EQTYNOSH 9e) g8 8€% 16
(H-IV ‘H8 ‘P¥
)¥'8G'8LL 9L (PHD
‘HZ ) TG “(SHOZH9 L0T  870T S8T'E B9¥S (&¥°L29) (e3TyMm)  [oueyly
s3) T°€ ‘83 ‘00D EID (0=D%)089T 9T'3T 2901 90'C G9¥%S ©ESCOYNEIDTHY®D 1L 982 Y6
(wdd/e) YINN-H (7-md) X¥Wasgy %S BN %H %D (1) (10[0D)  JUBA[OS "ON
B[NULIO} % PPIA (Do) I pdwo)
—@QSO&\.@OMNOH_ Hﬁﬁzomﬁoz

sesATeue [ejuswaly

(panunuo))) ¢-1 spunoduwio)) pazIsayjuis a3} Jo ele( [et)oadg pue [ed1sAyd I A'19VL

€102 AInc 0 65:90 2 [yBinquip3 Jo Aisienun] Aq pspeojumoq



Downloaded by [University of Edinburgh] at 06:59 04 July 2013

New Thieno/2,3-C|pyridazine Derivatives 1823

3-Amino-4,5-dimethyl-2-substitutedthieno[2,3-c]pyridazines
(5a—c): General Procedure

Method A

A sample of compound 4a-c (10 mmol) in sodium ethoxide (10 mmol
Na/30 mL ethanol) was heated under reflux for 3 h, then allowed to
cool. The solid product was collected by filtration, washed with water,
and recrystallized from the proper solvent to give 5a-c.

Method B

A mixture of compound 3 (10 mmol), a-halocarbonyl compound (10
mmol), and potassium carbonate (12 mmol) in ethanol (40 mL) was
heated under reflux for 3 h. The separated product was collected when
cooled, washed with water, and recrystallized from the proper solvent
to give 5a-c.

3,4-Dimethyl-7-substitutedpyridazo[’4, 3:4,5]thieno[3,2-d]
[1,2,3]triazine-8-ones (6a—c): General Procedure

To an ice cold solution of compound 5a-c (10 mmol) in acetic acid (20
mL), sodium nitrite solution (0.5 g/2 mL. H2O) was added dropwise
with stirring during 30 min. After the addition was finished, stirring
was continued for additional 1 h. The solid product was collected by
filtration and recrystallized from the proper solvent to give 6a-c.

3,4-Dimethyl-7-substitutedpyrimido[’4,’5:4,5]thieno[2,3-c]
pyridazine-8-ones (7a-c)

To mixture of 5a-c (10 mmol) and triethyl orthoformate (5 mL), drops
of acetic acid were added. The reaction mixture was heated for 2 h. The
solid product 7a-c was collected by filtration and recrystallized from
the proper solvent.

3,4-Dimethyl-7-substituted -8-0x0-5,6,7,8-tetrahydropyrimido-
['4,'5:4,5]thieno[2,3-c]pyridazine-6-thiones (8a—c): General
Procedure

A mixture of 5a-c¢ (10 mmol) and carbon disulfide (10 mL ) in dry
pyridine (30 mL) was heated on a water bath for 15 h. The solid product
was collected by filtration and recrystallized from the proper solvent to
give 8a-c.
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1824 A. S. N. Al-Kamali

Reaction of Pyrimidothienopyridazinethiones (8a—c) with Halo
Compounds: Formation of Compounds (9a-o0)

A mixture of 8a-c (10 mmol) and sodium acetate (12 mmol) in ethanol
(30 mL) was refluxed for 2 h, then the respective halo compound (10
mmol) was added and refluxed for an additional 1 h. The solid product
that separated upon cooling was collected by filtration, washed with
water, and recrystallized from the proper solvent to give 9a-o.

MS (9h) 460 (M*; 42.70%) 462 (M+2, 0.02%), 415 (0.2%), 387 (11.7%),
341 (19.6%), 313 (0.9%), 249 (5.1%), 197 (9.3%), 149 (6.2%),125 (14.6%),
and 92 (9.1%).

MS (9n) 517 (M™; 62.7%), 483 (7.5%), 460 (15.9%), 443 (base peak;
100%), 411 (48.6%), 337 (52%), 254 (47.8%), and 121 (66.3%).
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